A differential transform method (DTM) is used to analyze free transverse vibrations of isotropic rectangular plates resting on a Winkler foundation. Two opposite edges of the plates are assumed to be simply supported. This semi-numerical-analytical technique converts the governing differential equation and boundary conditions into algebraic equations. Characteristic equations are obtained for three combinations of clamped, simply supported and free edge conditions on the other two edges, keeping one of them to be simply supported. Numerical results show the robustness and fast convergence of the method. Correctness of the results is shown by comparing with those obtained using other methods.
Introduction
Rectangular plates are used as structural elements in various technological situations in different engineering fields, e.g., aeronautics, civil, marine, mechanical and optical engineering. Overall performance of a structure is highly influenced by the dynamic behavior of the plates. Vibrations of these plates have been analyzed using different techniques, namely, the finite element method (Venkateswara, 1974) , the Superposition-Galerkin method (Gorman, 2000) , the meshless method (Chen et al., 2004) , the differential quadrature method (Wang et al., 2006) , the singular convolution method (Omer et al., 2010) and the Rayleigh-Ritz method (Kumar and Lal, 2011) , etc. The differential transform method was introduced by Zhou (1986) . This method was used by Arikoglu and Ozcol (2005) to find analytical solutions of differential or integro-differential equations. It has been successfully applied in the analysis of various vibration problems (Malik and Allali, 2000; Yalcin et al., 2000; Attarnejad et al., 2010 and Kacar et al., 2011) . Using this method the differential equation governing the free transverse vibrations of the plate and boundary conditions are transformed into algebraic equations which provide the characteristic equations. These characteristic equations are solved numerically to obtain first three natural frequencies. The results indicate that differential transform method is a reliable and fast converging method for the vibration analysis of rectangular plates. 
Formulation of the problem
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Boundary conditions
Three boundary conditions, namely, SC, SS and SF have been considered where the first letter represents the boundary condition at the edge X 0  and second one at the edge X 1  . Here C stands for a clamped edge, S for a simply supported and F for a free edge. The edges Y 0  and Y 1  are assumed to be simply supported. The conditions that should be satisfied at the edges X 0
The solution
The differential transform method (DTM) is based on the Taylor 
Taking the differential transform of Eq.(2.3) at 0 X 0  using Tab.1, we get
The boundary conditions (3.1)-(3.3) may be transformed as follows 
The general solution (Malik and Allali, 2000) 
The characteristic equation is obtained from the non-trivial condition 
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Conclusions
The applicability of the differential transform method to analyze free transverse vibrations of isotropic rectangular plates of uniform thickness resting on a Winkler foundation is shown. The two opposite edges of the plate are assumed to be simply supported. Three combinations of boundary conditions, namely, simply supported, clamped and free have been taken on other two edges, keeping one of them simply supported. Characteristic equations have been obtained in the form of infinite series and have been solved numerically using a computer program developed in C++ to obtain natural frequencies. The results obtained show reliability and fast convergence of the method for rectangular plates. 
